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© Procedure for automatically cutting pieces of material to order, using a band of material and a device for carrying out the 
procedure. 
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© Procedure and device for cutting pieces of material to 
order, from a band of material, by using a cutting table 
equipped with a vacuum installation for holding the band of 
material in place and a workable, longitudinal and traverse 
slide on the cutting table, running along the desired cutting 
lines, which is controlled by a data processor for marking 
and data control, as the carrier of a cutting tool driven by 
ultrasound, for the purpose of which a conveyor belt with a 
base similar to a brush serves as the means of transport for 
the band of material in the cutting area and as a cutting base, 
which is moved, step by step, by means of a slide range that, 
for the finished cut of a piece of material, is larger than the 
cutting tool's most ample movement in the longitudinal 
direction (X), for which purpose, the cutting tool in each case 
is only moved following the transportation phase, with the 
conveyor belt being stationary all along the cutting lines. 



Fig.7 
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Procedure for automatically cutting pieces of 
material to order, using a band of material 
and a device for carrying out the procedure. 



The invention refers to a procedure for cutting pieces of material 
from a band of material, as is stated in claim 1 of the patent. 

It is known from patent CH-PS 406 103, for automatically cutting 
pieces of cloth to order, to hold the band of cloth to be cut on 
a perforated cutting table by means of a vacuum-suction device 
and have a cutting blade, working in an up-down movement in a 
housed carrier moving lengthwise and crosswise of the cutting 
table, which is put into movement by means of command signals 
stored in a memory in such a way That the blade is guided along 
a predetermined cutting line on the band of cloth and cuts the 
desired pieces of cloth for this purpose. For this purpose, how- 
ever, it is necessary for the cutting line of the pattern to be 
cut to be established as an uninterrupted line, free of crosses, 
and that this line be explored by a tracing device, to be able to 
cut to order automatically and continuously, by means of the cut- 
ting tool, the different pieces of cloth, according to the explor- 
ed cutting line. 
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In order to increase the cutting capacity, i/> addition to being 
familiar with patent DE-OS 28 17 674, we also have knowledge of 
simultaneously cutting several layers of cloth placed one on top 
of the other, which are held in place in a like manner on a cut- 
ting table by means of a vacuum-suction • devi ce. Through the use 
of this cutting unit, and utilizing modern control techniques, it 
is not necessary then to establish the cutting line of the pattern 
as an uninterrupted line free of crosses and explore this line 
by means of a tracing device, given that in the latter process, 
according to the so-called NC control, all of the positioning and 
control data are stored as digital signals and are processed by a 
data processor for the purpose of generating the control signals 
necessary for the drive motors of the cutting tool and the tool 
carrier. Similar machines have been made known, for example, by 
patent US 3 511 124, 3 715 945 or 3 776 072. 

The cutting head on the cutting tool itself is a costly mechanism 
to manufacture, which requires a tool carrier which is housed and 
works with an up-down movement for housing the blade, a f.irst 
drive for the generating of the up and down movement and a second 
drive for the rotation of the tool carrier, as well as a third 
drive for the raising of the complete cutting head during its 
movement along the X and Y direction regarding the cutting table, 
as well as gears for the transmission of all of these movements. 
See publication DE 26 14 347. 

A construction of this type is also inconvenient from the point of 
view of its large mass, given that during the cutting movements and 
along the cutting lines, this must accelerate and stop constantly, 
entirely independent of the fact that its maintenance is also bur- 
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In light of ever- i ncreas i ng costs, there 1s e considerable demand 
for inexpensive installations for automatically cuttina oieces of 
material or cloth to order. 

The mission of this invention is to remedy this problem by using 
a new drive system for the cutting part and thus create a new pro- 
cedure for automatically cutting pieces of material to order from 
a band of material, that is to say, to establish considerably 
simpler procedures than those which have been used to date. 

From the point of view of the procedure in keeping with the inven- 
tion, this task is resolved by means of the distinguishing charac- 
teristics in claim 1 of the patent. 

An installation for carrying out the procedure is solved in light 
of the invention by means of the distinguishing characteristics in 
claim 3 of the patent. 

Other characteristics of the invention stem from the subclaims 

Through the utilization,™ accordance with the invention, of a 
ultrasonic generator as the drive system for the cutting part and 
the configuration of the nonstop conveyor belt as the step-by-step 
connection part, at the same time used as a fixed cutting table 
during the cutting process, on which the band of material to be 
cut is held in place, spread out, by means of a vacuum installation, 
1t is possible to cut a band of material with the required preci- 
sion, in a considerably faster and simpler way than has been used 
to date, and achieve the desired cuts fcp order. 
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Regarding the cutting systems known^;' in 'wtu*'cji r the blade stroke 
amounts to approximately 15-20 mm, here it is between 2 and 3, 
with an approximate maximum of 5 mm. For this purpose, the cutting 
movement frequency is much greater than in known systems. The height 
of the fibers on the brush surface can thus be considerably re- 
duced regarding the presently-known systems, which provides for 
, considerable savings. 

Another advantage to be considered is the fact that the regulation 
of the cutting tool around axle X is much simpler to carry out than 
it has been to date, and because the vertical movement along axle 
Z can take place with the blade stopped, contrary to the known sys- 
tems, in which the cutting tool, when on run free, that is to say, 
at maximum speed, is moved from one piece to another, thus with the 
process of cutting to order requiring a high capacity for free run. 

The moveable carriers coordi nate4~w),th the area for cutting to or- 
der are controlable by means cf a data-control processor NC, in 
such a way - in the X and Y direction - that the cutti ng-head can 
reach any designated point on - the* surf ace of the band of material. 

The controlling signal for the direct current motors that move the 
* carriers are generated in the so-called cutting line generators, 
thus making the directions of the movements and the accelerations 
and speeds controllable within ample limits. 

In this way, it is possible to profitably cut different materials 
with NC control, such as: fabric, paper, cardboard, plastic and 
similar materials, material in the shape of bands in individual 
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layers or also in multiple layers; for t«he" *p.y'rp*Qse of which the 
material to be cut can be processed from a roll or as a flat 
sheet . 



The invention is described in following by means of an example 
of the process in operation, represented more or less in diagram 
form in the drawing. 

They show: 

In Figure 1 A perspective drawing of a machine controlled 

by NC controls for the cutting of pieces of ma- 
terial from a band of material according to the 
invention, 

In Figure 2 A diagram of a vacuum device of the machine accord 

ing to Figure 1 from a side view, holding a band 
of material in place during the cutting process, 

In Figure 3 A perspective -drawing of a drive device for the 

carrier of the machine according to Figure 1, the 
cutting head carrier, 

In Figure 4 The cutting tool for the machine according to Fig- 

ure 1, in diagram form, 



In Figure 5 



A second way in which the cutting tool can operate 
according to Figure 4, in diagram form, 
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In Figure 6 The cutting heao for the 



machine according to Fig- 



ure 1, in a perspective drawing, and 

In Figure 7 In diagram form, a partial cross section of a 

side view of the cutting nead according to Fig- 
ure 6. 



In Figure 1, a machine for automatically cutting to order, for 
example with NC controls, which is defined along general lines with 
reference number 20, is represented. A material (24) to be cut is 
on the cutting surface (26), also defined as the cutting table. 

The cutting surface is comprised of a type of brush surface (28) 
(Figures 4 and 5) of synthetic fibers, approximately 0.5 mm thick 
and 5 mm in length, which is air-permeable, which covers the entire 
cutting surface and upon which the vacuum acts, which is generated 
by means of a generator (40)(Figure 2). 

A cutting head (81) which hoj ds. the cutting tool (106) still to be 
described, is housed and moves in the X and Y directions, which coin 
cide with the lengthwise and crosswise directions of the cutting sur 
face (26). AS is shown in detail in Figure 3, a carrier (49) has 
been designed, whichis fundamentally moveable in the X direction 
and a carrier (62), movecble in the Y direction. The X carrier (49) 
slides along rails (64), which are arranged in parallel to one an- 
other in the cutting area (26),' while carrier Y J s movement is 
crosswise and that of carrier X is lengthwise. Given that the move- 
ment in both directions takes place according to the same principle, 
only the movement in direction X is described here. 
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The drive of the carrier in direction X is comprised of a direct 
surrent motor (66), located at the front Dart of the c.ittinn a „ aa 
a tachameter (68) and a position regulator (70), which is controlled 
by a position servoregulator, not shown here. Through a reducing 
gear (72-74), the motor (66) moves on an axle (76), which is pro- 
jected crosswise through the cutting table, over which a nonstop 
conveyor belt is guided, which supports the brush surface (28). 
At the free ends of the axle, there are toothed pulleys (78,80), 
by means of which the toothed belts (82,84) are guided, nonstop, 
which are kept taut by means of the toothed pulleys (86,88). The 
X carrier (4g) is screwed to the toothed pulleys (84), through 
which it is synchronized in movement with the belts (82,84). 

On carrier X (49), there is a direct current motor (90), a tach- 
ometer (92), a position regulator (94), a gear (96,98) with drive 
pulleys (100), a toothed belt (102) and a tensing roller (104), 
which serve to drive carrier Y (62). The movements in direction Y 
are controlled in the' same way that it is done in direction X, by 
means of a coordinated regulation of the position, for which pur- 
pose the habilitation signals for the X and Y regulation coils, 
in addition to the cutting tool (106) for the movement, rotation, 
around axle Z located perpendicularly to the cutting surface (26) 
are generated in a control apparatus (18). 

AS is shown in Figure 4, the cutting tool (106) has one edge (108) 
which is oriented exactly in the direction of axle 2, perpendicular 
to the cutting s face (26), around which the cutting tool (106) 
rotates. In this way, the length of the edge of the blade (108) 
only has to be longer by a short safety distance, - reference num- 
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ber 112,- measuring approximately 2 - 3 mm longer than the pile 
(24a) of material to be cut. In this way, 1t is assured that, 
along the full length, the blade does not penetrate the cut- 
ting surface (26). 

According to a second example of the working of the invention, we use 
cutting tool (116) designed in a different way, principally, when 
few layers of cloth are to be cut. This cutting tool (116) is 
shown in Figure 5 and has one edge (118), which is located un- 
der a slight cutting angle («*) regarding the cutting surface (26). 
This angle is smaller than the right angle, which is formed by 
the edge (108) in Figure 4, regarding the cutting surface (26). 
This arrangement makes the cutting easier and enhances the move- 
ment of the tool. 

Although it may depend on the cutting to be done, the cutting tool 
can vary, the drive in the form of a transducer (30) (emitter) 
is the same, see Figure 7. By means of the transducer, the cutting 
tool is started vibrating .fxom 20 to__40 Khz, with amplitudes of 
from a few hundreths to a few tenths of a millimeter, with higher 
or lower intensities, depending upon the material and the height 
of the cut, utilizing for this process the general principles of 
an ultrasonic procedure, as is, in itself, already known. For this 
purpose, an ultrasonic generator (31) (Figure 1) is provided for, 
not shown in greater detail, which generates a sequence of electri- 
cal signals, which are transmitted by means of a cable (32) (Figures 
6 and 7) and a so-called convertor (34) of the transducer, which ^con- 
vert the electrical signals into mechanical vibrations, which are 
transmitted to a booster (36), which has the special shape as seen 
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TiK Figure 7. A booster of this type is a mechanical amplifier, 
lastly, the transducer (30) also includes a "Sonotrode" (38), on 
which the cutting tool is mounted. Here, ultrasonic energy is used. 
One part of this is represented by the blade. The geometric forms 
can also vary regarding the shape shown, depending upon the cut- 
ting tool, to thus achieve an ideal adaptation, the booster and the 
✓ Sonotrode thus form a coupling element. 

In Figures 6 and 7, other details of the cutting head are shown. 
In these figures, one can see a motor (60), which serves to adjust 
the blade around axle Z. The motor (60) drives the cutting group 
defined in conjunction with 73 by means of cogwheels (63 and 65), 
See Figure 7. For this purpose, the cogwheel (65) used as a pulley 
is joined to a hollow axle (67), rotating in a housing on the 
ball bearings (69 and 71), which, in turn, are located on the cross- 
bar (66) of the unit (73). The crossbar (66) is joined to the Y 
carrier (62). Also see Figure 3. A carrier (75), working in an 
up and down movement, mounted on the crossbar (61), positioned on 
the cogwheel (65), supports the ultrasonic emitter or transducer (30) 
and can be moved by means of a cylinder (77). The cutting head (81) 
is thus moveable in the X or Y direction by means of carriers X and 
Y, described in relation to Figure 3; and in direction Z, fundamental- 
ly only the cutting tool, by means of carrier Z (75), previously des- 
cribed in relation to Figure 7, while the rotation of the cutting 
tool around axle Z takes place by means of the motor (60) 

The control in the control apparatus (18) must be set in such away 
that the rotation around axle 2 is not over 3602 or 2 x 3605, for 
the purpose of avoiding a crossing of the cables and feeder lines; 
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to the contrary, rotating joints would have to be used. However, 
the cutting head has to be able to mvoe within these limits and 
with a free-run movement - for this purpose, without any cutting 
movements - to adopt the OS position. 

Although the possibility does also exist of using sliprings as 
couplers for the cables and feeder lines. 

The cutting ehad, according to Figure 7, also has a presser bar (79), 
by means of which the material to be cut, for example a cloth, is 
pressed down slightly, by the action of a spring (83), against the 
cutting surface (26). 

The pressure bar is mounted on the hollow axle (670. in the area of 
the passing blade (106). The spring (83) is supported by a base 
(89), also mounted on the hollow axle. 
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PATENT CLAIMS 

Procedure for cutting pieces of material to order from a 
piece of material having one layer or several layers, using 
a cutting table equipped with a vacuum installation for hold- 
ing the band of material in place and a slide moving length- 
wise and crosswise of the cutting table as the carrier of 
a cutting tool, the movements of which, along the cutting 
lines, are controlled by means of a data processor which pro- 
cesses the marking data and the data control, with the feature 
of a -cutting tool- driven by ultrasound and an endless convey- 
or belt with a synthetic fiber base, the individual fibers of 
which are approximately 0.5 mm in diameter ap.d 5 mm in. length, 
as the means of transport for the band of material in the cut- 
ting area and as a cutting base, and through a step-by-step 
movement of the conveyor belt with a wide range, which, for 
the purpose of the finished cut of a piece of material, is 
greater than the most ample movement of the cutting tool in 
the longitudinal direction (X), which is moved, in each case, 
only following the transport phase with the conveyor belt, 
stationary along the cutting lines. 

Procedure, according to claim 1, characterized by the fact 
that the cutting movements are carried out perpendi caul arly 
to the surface that serves as the base for the material to be 
cut and are produced by an ultrasonic generator. 
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installation for carrying out the procedure of cutting 
pieces of material to order, from a band of material, ac- 
cording to claims 1 and 2 characterized by a cutting table 
(26) and a carrier (49) moving lengthwise (direction X) and 
crosswise (direction Y) of the cutting table for the cut- 
ting tool (81), the movements of which, along the desired 
cutting lines, are controlled by a data processor (18) which 
is numerical and which processes the marking data and control 
data, by a vacuum installation for holding the band of material 
in place on the cutting table, by a cutting tool which is knife 
shaped (106, 116), which is fitted with an ultrasonic genera- 
tor (30) and by a nonstop conveyor belt (26) which serves as 
a cutting table, with synthetic fibers running in the same 
direction as the cutting and which are approximately 0.5 mm 
in diameter and 5 mm in length, which is guided step by. step, 
at least, through a transport area and a wide-range cutting 
area, which for the finished cut of a piece of material, is 
greater than the most ample cutting movement of thj cutting 
tool in the longitudinal direction (X). 

Installation according to claim 3 characterized because the 
cutting tool (106) has one edge (108) perpendicular to the 
cutting surface and which is housed in such a way that it can 
rotate around the axle, which is also perpendicular to the 
cutting surface (26). 



Installation according to claim 3 characterized because th 
cutting tool (116) has one edge (118) which forms ; n angle 
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(od) W uh the cutting surface and is housed-i'n such a way that 
it can rotate around an axle that is perpendicular to the cut- 
ting surface (26). 

Installation according to claims 2 and 3 characterized because 
the swing amplitude of the ultrasonic emitter (30) has dimensions 
which allow the blade to penetrate the surface of the cutting 
table (26) on cutting the band of material. 

Installation according to claim 6 characterized because the 
blade (106, 116), a coupling element (38) and the ultrasonic 
emitter (30) comprise a cutting unit (73) which is housed and 
moves up and down, and which is located on a disc comprised of 
a cogwheel (65), the bearing of which has a follow central 
axle (67), which surrounds the coupling element (38), the 
hollow axle of which is housed rotating on a crossbar (66) 
joined to carrier Y (49). 

Installation according to claim 6 characterized because a 
regulating cylinder is assigned to the cutting group (77). 

Installation according to claims 6 and 7 characterized because 
the hollow axle (67) has a presser-bar (79) that is spring- 
loaded, in the area in which the blade (106, 116) passes through 
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Fig. 2 
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Fig. 6 
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(sj) Procedure for automatically cutting pieces of material to order, using a band of material and a device for carrying out the 
procedure. 

© Procedure and device for cutting pieces of material to 
order, from a band of material (24), by using a cutting table 
(26) equipped with a vacuum installation for holding the band 
of material in place and a workable, longitudinal and traverse 
slide (49,62) on the cutting table, running along the desired 
cutting lines, which is controlled by a data processor (18) for 
marking and data control, as the carrier of a cutting tool (106) 
driven by ultrasound, for the purpose of which a conveyor 
belt (28) with a base similar to a brush serves as the means of 
transport for the band of material (24) in the cutting area and 
as a cutting base, which is moved, step by step, by means of a 
slide range that, for the finished cut of a piece of material, is 
larger than the cutting tool's (106) most ample movement in 
the longitudinal direction (X), for which purpose, the cutting 
tool (106) in each case is only moved following the transport- 
ation phase, with the conveyor belt (28) being stationary ail 
along the cutting lines. 
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